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NUMBER(SI AND DISPOSITION r magnetic in te r fe rence )  . I 

Acceptable t o  Engineering2 conti.nue t e s t .  I 
(USE CONTINUATION SHEET A S  NECESSARY) 

ENGINEERING RESOLUTIONS 
ANQCONCLUSIONS 

'. . . 
: '9 
L, During q u a l i f i c a t i o n  t e s t i n g  of t h i s  t ransducer,  only one major problem was 

encountered. This occurred during t h e  electro-magnetic in te r fe rence  and 
' s u s c e p t i b i l i t y  t e s t .  Out-of-tolerance condit ions were seen during severa l  

phases of t h e  t e s t ,  which were reported t o  the  cognizant desipn sec t ion .  
A review of t h e  t r ansducer ' s  function and i n s t a l l a t i o n  r e s u l t e d  i n  accepting 
t h e  t e s t  r e s u l t s  a s  sa t i s fac to ry .  It was considered t h a t  t h e  out-of-tolerance 
condit ions would not appreciably a f f e c t  t h e  performance of t h e  p a r t .  

(USE CONTINUATION SHEET A S  NECESSARY I *-. I -J 

QUALl FlCATlON 

" 
; Based upon t h e  q u a l i f i c a t i o n  t e s t  r e s u l t s  presented i n  t h e  at tached r e p o r t s ,  

- it i s  t h e  conclusion of t h e  Douglas Aircrai't. Company, 1 nc. , t h a t  t h e  above 
i t e n 1  is q u a l i f i e d  for use as intended, 

I: 

- I R A  

REL!ABILITY EWINEERI NG 
- -. 

PROJECT OFFICE " - 0  ' 
TEST GRANCH .-- 

%. 
-.1 

'. 4' - 7 - 
, . 

rlrr *n ---- - - - . U U U C I I I I ~ . z U I -  







T i t l e  
I 

k t p u t  Xmpadaaee 

Tote2 ErPor Band 

P r d  Prasaurt Test 





by mt8 8 W W S  

Y .  
E. 

I 

1.1 'Rupose o f  Test 
I 

The purpose aT the test m s  to qualify m e  pressure tranrduce2 I 

D 

for use on the 61V-3 Pnemaatic Chec9cout Cwsolc k a l  436. 

The prssnure transducer system c o ~ s i s t a  of a atrain gauge 2 - 4 

pressure sensor and 
I 

case. The assembly weighs agpm%isatdy 2.55 p3unda3. See . 

I .  .. . . . . - .  - ., a .  . ma B-I ror relacivo 8 

.3n - 
The pressure transducer s y ~ t e m  i o  used as a gre~rsure sensor, 

3 

f o ~  the ga~eous nitrogen purge l i n e s  in the STV-B pnematlc .I 

Checkout Console. The system merates from a 28 rdc source 1 
and provides a 0' 60 '5 qdc isolated autput 

to ap~lied pressure inpu* from 0 to 400 psia. It mtains. - a 

I 
I = I 
2 ,  ': 

i - $ 7  
L beating device hi& maintains a castan* internal trans ducei- - : 

I '  
I amplifier temperalxme w i t h  a tqerature monitor autput for 3 

w n i t m i n g  the internal temperature. The heater operates oa - 

C+ 

A 
'-1 arm-. I L - F T l  .- L-. 

- - - . - , ,  - . - .. . . 6 - 1.I ".'I Err  4 
unregulated 20 vde. 

. -. .. . 



Name: Transducer - Preeiure, High Accuracy, Bca?pd-- 
-Qm 

B a ~  Ma: J4332293iS15 
Seriax No: lfjO 
' m t d t y  : 1 

f3.8tS shd-1 <be' p&o;r&?d I n  the oe@sncs oLl.tllned 8b-&ai.- .. 
_ I  

The sequaaw ~qy ki by merrrl agrsoaanlt b&em tlics . - .;r 
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w i t h  H&Wm. and dI=2f@d whS& are deocribed 2.n &c 

s h U  inciluila: +- - L 

1. 3M&. :0;4 g!@@pnmt 
2:. ;W& @:er 
3 .  -&fiai &*r 
4 .  >&JmerBMp 
5.  ~m@act*6r 

- - . - - - - .  
- I .  

.- r.. .- + . - --. . . _..Im-- I . .- . - . L > .  . . .- .'-id :--. a f .  -L- .:a:.- ::. . .L- h - 



l?amapesaItura: 7 7 O k  lv a 
Re1ptiv.e Htamidil5y: 6Y 1es8 
BaroBletrie Preesure: 24 t o  32 inches Hg 

Teorperatu~e : 9 4'3' 
Relative ~umiaity SSP -0s 
Altitu& A 5$ (in feet) 
Inpu* Wer Aippllitude: 

1. signal Amplifier 42.8 v8c 
2. Heater .d v&c 

Input O~eratbg Ressure (M2) 
High (above I psi.) W.4 psia 

.2 r (under 1 psiti) %.Wl psi6 
Luad Resistmee: SOX * I$ ow, 4 w a t t  ~ ! g ;  

Z%ese_*e - .Agen_ts 

The preeaura agent. Zor these t u a s  shall be-~rade A gsscwh 

nitrogab, except during, the kdkage test. u ~ a b  w i l l  ut i~gza 



vdc, mt room &lent rcnsditims, measmd b&ueen uhorkd 

pfns A and D of CPM&O~ 61 w e  and skorttd gfna 3 and 

C czf cmnectcs Jl a d  care, &a between rhorta8 gdna A, B, 

b, and B of Carrmector J2 and case. 

3-9.3 Isolatia Real st;ance 

The iodLartian ~.eariotencs @hall be fO megohmu mini- a% 50 

pim A md D and shorted pins 3 and C of ccanecter SL. 

3.9 a 3  Cmtinu$ty Cheek 

Cmtinuity c)lafl exist between pin C of cmector 52 and care. 

The maxiam deviation froca a straight Line tbmu& the enzd points 

shall nut exceed 0.25$ of fill scale for the  increasing pressure 

cslibt-atim within the taperatme range of + E ~ O F  t o  OOB. 
.? 7 

I . .!f 
?* ' 

94ie m x f ~ r ~ ~  .;&fferennce 'hetween tke  ineneasing pressure and 



The treneducer output shall not change by more than 0.20$ . n 1 

of full scale ,  referenced t o  the output at  28 vdc, P& ' 

voltage input variations from 25.2 to  9 . 8  vdc, with 400 
1 

psia at t h e  pressure port, and within the temperature . I 

range of +125'~ and O'F. 

The outpat voltage shall be  0.Z * 0.1 vde at zero ptsia input 
? 
7 

and 4.9 A 0.1 vdc at 400 paia input within the temperature ring$ 

of +l25*~  and O'F. 

I\re amplifier output ripple voltage or vide band noise shdj! :i/ 
1, - -. 4 

not exceed 15 w m&-to-peek. 3 - 

!lBs amplifier frequency response a h a 1  be eqw t o  or gr=- 



ma UUT shall .maintain a total error band of 0.s of hll- -* 
seals within the temperature range of +I25 P t o  0 F. 

The DC output level s h a l l  not change more than 3 mibivolts  

during susceptibfl ity tests. The rispls voltwe shall not 

exceed 35 millivolts pe'hk-to-peak. 

The current drain Shall nbt exc~sd 60 ma w&th 28 + 2.8 vdc - 
applied t 3  pins A and b of aongectw J1 and a 50K ohm 

resistor betwean pins B and C of connector XI. 

?. C - 'i Heater &rent Drain 

k e  heseer current drain sha8U not exceed 9 0  ma wikh 28 

+ 4 vdc applied batween Blfnei A and B of c6nnectar J2. - 
3.9.l-7 Espy? 

The leakage shall e*CrM 1c6 standard cc of helium per 

decond Btibh the UUT in a chamber pressure of 100 micronfa. 

. = =  - 

- a  a 
- I .  ' 

3.9.13 Wansient wrr~nts 

equipment performar_ice degradation the application of induced 

transients resnlting fran a 28 vdc power supply beimg switdie 

on and off at We approximate rate of once per ~ s ~ o a d .  



3.9..18 Proof Pressure 
- 

. !l%e ULW sbelll wikhstaad 600 psia for five minute8 wl th@Wt 

Burst .Prees\lre 

.xhe UUP a h d l  witbtand a gmdually-appmmthed 10,000 psis 

mlnimua without evidence of rupture. 

Jhviranmeatal !Pee t Requiraente 

High Temperature Test 

The UVP s W 1  be placed i n  the tempereture chamber 

atrnoegheric pressure and the wit dlowed to stabilize at 
k F  

+l25 & 4 ' ~  as mes~.u~:eti by a thernocou$%e mbunted on 

unit. After temperature stabiliza.Cioa, r SOK load 

resistor shall be connected across pins B(+) and c(-) of 

connector J1 and heater gwer applied. (see addendum page 

A- 2 ) Measure and record the hm-ker temperatwe monitor 

output between pins I)(+) and IS(-) of connector Ja within * 
&nut@. The heater tempenrtwe nonitor output voltage ahaU 

be 90 fh Amplifier $mer and kI0 psi8 shall be 

to  the U W  and the WP eubje&ed to 125' F i 4 ' ~  temperat 

for a total. period of 12 heurs?. Once every 2 hours the o 

put vol tag~ shall be mAiCore8 w d  recorded between pin* B' . I  
and C of connector J1, The outgut voltage at 400 psia 

be 4.9 f 0.1 vdc and the r ipp le  voltage or wideband noi.se 

shall nab exceed 35 mv peak-tocpeelr. A t  the end of ai.6 

-expostire 'pariosl, a& wB&Le a3dQ @,+ t&;ts. rt.empiexa;t&p,gt '%b 
.. , 

w 



3 1.1 Hi* Tesprafiure Test (~ont 'd)  

amplifim mt-pult v9ltago calibration test shall be performed. 

All powtr o h d l  then be r s a m d ,  the ULFT rllowad to return 

tu rooa rustriwlk tarperatwe tnd stabilize4 a d  s rsatarturr~e 

connector 31, md heater pwar .applied. (get bddendur 
4 

A a . )  ~ l t h i ~  m a t .  the ~ n p t  VOI~.BC SMU be .-.a 

The r p a p l i f i a  output wttags calibrstiun and rea;ulatlrm test. 

abrPl then be perfomsd. 

trrpcraturs s a i t o r  aftput beturn pins ~ ( t  ) &ad E(-) of' 

eonneckor 52 s b L L  Be mewmed and recarded within l df lut~ i  

* 
period of 12 hours. ODcc m y  2 houra the mtpwt voltage 

recorded. Ihe output voltage at 400 psis shall be 4.8 + - ~~.~ld 



3.19.2 Low - Temperature Wst (~oat'd) 

t e s t  e h d l  be performed at the end of this  exposure period 
' 4  

and while still at this 6emperature. Prmer s h d l  then be 

remuvsd from the Elllrl" a d  the ekmaber temperature Incr~tfd .  

t o  32 ~ O B  and the unit a l l m a  t o  stabzliso at 'this temp- 

erature. AfCcr tempem%ure is%~biliaation heater pmer shall 

be applied t o  the UVP a d  tb& ohput fmpedmae of the healer 

mnitor measured and recorded within one minute follows: 

1. Reoord the open circuit vol.t:ae between pins I)(+) and 
E(-) of connector a. 

2. Cosurect a 10K ohm decade rea.f9tance box t a  the pins D(+) 
and E;(-) of conae&err 32 in step 1 sbrrve; decrease the  
resistmes mki1 m$9uB is 90s 09 open circuit value. 
Divide fins deaade r e ~ t e t m e e  by 9. Record this value 
whieb e h d l  not txeW& 800 dbms 

A l l  p m r  $BaSI, - then be removed and t he  UVP allawed t o  rdtum 
- L .  

to room ambien't temperature and stabilize. 

Humidity 

Perform a pre-test per paragraph 3.2.1 unless paragraph 3.2.2 

applies.  A hundd.ity chamber teaperature ehaU be adjusted 

between 68' and 100'~ with uncmtrolled humidity. mace the 

UUT in the humidity cherJnber and during the f i r s t  2 hour period 

gradually raise the teglperaOzupe t o  160'~. This temperature 

s h a l l  be monitored for a tote1 period of 6 hours. I)uring 

.the follrlving 3.6 hour period, the chamber telaparature ahall 

be gradually reduced t o  a temperature between &'end 100'~. 

This consti%utes one complcte cycle, which is equal to 24 



houro. Xawlatlon cuzd ioolntfan xerrirtance tests e U 1  be 

perfomad 'm.thc LD-tioo & i e h e e  .hlll*be 10 lqwhm 

minimum at 50 vdc . A t o w  ,of .10 eyCler (240 h~urrs ) shall 
, 1 

be perfamad &&a the relatxve h&d&ty %hroueSftout each cycle 

shall be at; lewt 95$. A% t&r end aP 10 aycles (240 hoiuls) 

the W d L t y  cbr&er she21 be turned of; a d  the UtfP rsturned 

t o  standard con&%ioas. A paat-teat o w l  be pcarfom@ as 

sodn as possible w h i l e  the IJLB is. s t i l l  wet. The insulatibn 

reeistanee rbaU be 10 mg~famr odnimum at 50 vdc. 

I - * 
5- . - 
. - 

3.10.4 Electromkgnatic Interference aed Susceptibility Teats 

The eJ.ecfronumgn&ic interferaee and susceptibility t e s t s  b 

shall  be accmpliehed by the IZlectromagnetic Radiation 

(m) Laboratory which ahd l  provide the cPatailed t es t  pro- 
J 

i cedure, t es t  equipment and data sheets as agplicable. 
- .! - 

A ., r .-".. i 

. - 
3.10.5 Prerof Pressure T e s t  

The Ulfl! shall be connected per addendum pane A-3. Perform 

a pre-test per paragre* 3.2.1 unless paragraph 3 3.2 applies .. 
The pressure shaU then be gradually increased from 0 ta 

ps ia  and hela for 5 minuter with the transducer wtgut voltage; 

measured and recorded f'rom 400 to 600 p i a  in  25 ps i  increrenhil 

3 

m'Ts 
-CrC 

- 

NO pse- and pmt*tcsts aeguire4 for ,thig 



(boa 

1 be 

8UEd 

properly burric at  ram enviir~nmernt 

at the irzlet part e;lr&taaU.;y increased anti% 

burst pnejp-c of MZ,000pria i r  m c h s d .  Tha 

-PFEUOUFQ W&.thC%t w~6. 

Sbs pmsdums md r_ssrd.ta of' the sa+i 

bmQTLM in me fiUowiw pwagrapb* 

testing the system i s  ideatiffed by n;sms, Iraulilrfac%w+, WIcl 

mw, WA r ~ t x i t a  auatrer. @w &daatld- pgs A&. [~arfw- 

*rae UMentbm p.go 3-2 for in@trummt&inn sstup.) A l l  itme- 

%iwaf CI;Libsatfonp are pr-ented an Ow pri~tcm% dbwts 

Ag explanattCM of the @he&$ is as fohbqm: 

-Pr eslibrsrtion nur there exists: 3) ena 

vlth kinmrity Md hywWsls ahd 2) ons 

a b i l i t y  . 
. -L-> + L- + '\ 

An explanatian of the lindas ty 

?f'o11om : 

1 Citle iadieatcs 'the t ype  of curve f i t  lxsd fir 

d&ermhfng Unmritg. A terminal Umttarity emve 

fit indicates mat a l ine  was fit %hrmgb the up- 

sweep sndpstats . 



1. (coot 'd)  

!he t i t l e  a l so  Identif ies  the part number, s e r i a l  

number, date of test, t i t l e  of t e s t ,  and t r l a l  

number. 

2. Slope and intercept are the slope and intercept of 

the f i t t e d  l ine .  

3. Lnput X and input Y 1  a re  the csordinates of the 

data t o  be f i t t e d .  Input X 16 the abscissa and 

is the tmnsducat input pressure expressed as per- 

cent of rated full scale pressure. Input Y 1  is  the 

ordinate and is the transducer output i n  volts.  

4. Output F is  the m$ue of Y on the f i t t e d  l i n e  fo r  

the corresponding input X. 

5 .  Residual Yl-F is the deviation of each data point 

from the determined l ine.  

6 .  Input Y2 is  the ordinate value of the downsweep 

curve f o r  the corresponding values of X .  

7. Hys Y1-Y2 i s  the subtraction of input Y l  from input 

Y2 which is the hysteresis of each point a t  the given 

8. Full  scale is ,the iul;L scale output range of Trial A 
-a 

.I a - 
upsweep. This value is fn volts. 

9. The largest  absolute value i n  i t d m  ( 5 )  expressed a s  

actual deviation and percent of full scale I s  pre- 

s-ented a t  €he t ~ p  of the' pge, .  





the letter "E" determine the power of ten that the first 

ten digit8  i n  the number are t o  be muJ,tiplled by. For 

example, 0.988 X m  *-a? equal. 0.00988. 

Visual and blechanical Inspec t$m 

The UUT wrra identified and vislis3.l.y examined f o r  scratches, 

dents, burrs, chips, defective threads, bent conneetor pins, 

e t c . ,  prior to beginning the prs-environmental t ea ts .  No 

defects were noted. 

Pre-Environmental Tests 

The gressw transducer was subjected t o  8 leakage t e s t  at 

room ambient temperature. The Veeco vacuum chamber was f i m t  

cleaned with acetone. The lRfT was placed i n  the vacuum 

chamber so that the 'pressure inlet port was vented t o  the 

atmosphere. The chamber pressure was reduced t o  100 microns. 

me l sabge  rate was lea. thpn the apsciiication of 10-6 

standard cc of helium per second, see addendm page C-1. 

Insulatipn Resistance 

The insulation reeistance was measured and recorded between 

the case to plns A & D shorted on the J1 connector using a 

50 vdc insulation taster. The insulation resistance was 

measured and recorded between the case t o  pins B & C shorted * 
on the J1 connector using a 50 vdc insulation teeter .  The 

insulation resistance me greeter than 50 megohms. The 



y c r  . a - 

. .  .L.r>:L fi . - 4 .  am.  - 2 .  . ...I . 
- - - e m  - 

I ... . 
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1neuJ.a t ion  Resistance (cant 'd ) C 4.2.2 

case and pins A, B, D, and E shorted together and was greeter . 

than the 50 m e g a  requirement, See addendum pge C-1. 

4.2.3 Isolation Resistance 

The isolat ion resistance was measured and recoxded between 

pins A & D dhurted and pins B & C shorted on tht J1 connector 

using a 50 vdc insulation tes ter .  The isolat ion resistance 

was greater than th* specification of 10 megohms under room 

ambient conditions. See addendum pge C-1 . 
4.2.4 Continuity Check 

Pin C of connect $2 was verified as  shorted to the trans- 

ducer case by using a Simpson 260. See addendum pge  C-1. 

4.2.5 Input Power Cdrent  

The input power current of the amplifier was measured using 

a load of 50K ohms. The Input power of 28 + - 0.1 vdc was 

applied between pin A(+) and D(-) of connector J1 and the 

Load was connected between pin B & C of connector J. Also, 

the input power current was measured with the output shoeed, 

open circuited and then w i t h  lb input voltage polarity re- 

verred.. A3.1 measurements we% i n  the tolerances specified. 

See addendum page C-1. 
1. 

The input power current of the heaters was measured by apply-- 

ing a 28 + - 0.1 vde between ptna A(+) and B(- ) of colurector 

J2.. The heater input current did not exceed 900 me and 

therefore met the specification. See addendum p g e  C-1. 



- 
of ful l  scale a t  16 f u l l  soale increments. The tmnsducer 

output a t  zero psi8 met the specification of 0.1 + - 0.1 vdc . 
Thi transducer output a t  400 gaia net the egecif'ieation of 

4.9 + - 0.1 vdc . See adtlcndum page C-2, For the increasing 

pressure calibrrstion, the m a x i m u m  deviation fmm a s t ra igh t  

line through the end points (terminal linearity) m e t  the . 

speciflcertiots of f0.25$. The mximmn difference i n  output 

voltage between the increasing pressure and decreasing pres- 

sure calibra ti <us curves (hyskreerls ) mat the spaeiflcation 

of +.2@. - of w1 scaL2. See addendum pages C -3, C -4, and 

C-5. %'he calibration c w a e  of the transducer was repestable 

within ~ . 1 $  - of f u l l  scale for successive calibrations made 

undGr identical conditions. See addendum page C-2. 

R e a t i o n  

W i t h  400 psi8 applied to the pressure god  of the tmnaducer, 

the output W 8  Hmitored as the voltage input  was ~ s i e d  from 

25.2 tq 308 vdc . The rmxi1lf~))3. change of the 6 U t p ~ t  when com- 

pared t o  the, output st an inpus of 28 vdc war within the 

specification of 9 . 2 6  re@atlon, Set addendum page C-6 

&&if ier Output R l e  

The output voltage rippke was meaeured and recorded a t  ern 

input pressure of 1& of full scale of the transducer. The 

output ripple was less than the  specification of 35 mv peak- 

.to-peak. See addend- pa& C-6. 



.-, - - -  - - - - ----- - - -  - -- 

A .  - . . . . . . 
-m rmm-m=m 

l 0 K  ohms connacbd 

was decreased until the output was 9 6  of its open circuit 

value. The output,irmpsdance wae then detenrdned by -king 

the decade mairtened@@d dividine by n%m. The output 

inped.lre wan less than 800 o m ,  a d  thus mat the epeci- 

fication. See addendum gsge C-7. 

4.2 .lo bp.3.lfier h#quency ResiK,nge 

A f t e r  power m e  a 

tlow, the full rated pressure of 400 psia wrs applied to the 

Npturing the mylar ,dispbng. while ncolding the aqplifiar 

output voltam trice of a memsoop on polamid (typs 46~) 

f i l m .  See adbndum gage C-8. However, th%s me.thod did not 

produce an accepwble wrvei(nn. !he traneient respowe had 

second method the p ~ a u r a  was @xpLo~ivaLy released in to  the 

m a  abt6ined. %a ffaqwncy reclpoxiee of the amplifier r r y s ~ ~  

measured by a th.rpaco&le ni0unF.d on the test unit. See 

page 8-3. A f t e r  the templaturn had atabillud, a 5oK ohm 
- - .  - w -  

ros$8%ilrr& load was- eonne@bd to %he WUl! end -then heat@ 

- 

- 



t iqn  of heater pwer, the tiemperatwe monitglr output of - .I 
the WF i a ~  memured wing a C i m r ~  -%&"l Voltmeter, 

model 7500 with an aacuraoy of 0.0ljb 09 reading -f: 1 Big l t  

and then recorded. The teapereture ouCput voltage riot 4 
meet the tspecifieatian of 90 f 10 mv. See addendum page 

Amplifier power was applied and the input pressure w a s  raises 

t~ 400 psi@. me W was subjected t o  the taparatiura of 129 

* 4'3' for a t o m  perziod of 12 hours. The output voltage was I . 
measured once every 2 hours using a Cimron Digital Votlmeter,, 

model T'j00. The ripple voltage or wideband noise w a s  d s o  

measeed and d i d  not exceed 35 mv peak-to-peak. The output : - 

voltage d i d  not iueet the ispecifioatian of 4 -9 * 0.1 vdc becaihe 

the inpUt pressure uaa at 400 psig (gauge pressure) and not a&' 

400 psia (absolute pressure) therefore the outpuk voltage w@ I 
too high. The last reading of the &2 how temperature test + 4 
was i n  tolerance because the input pressure w a o  at the COZ%%~$ -1 
pressure of 400 psia. See addendum page (2-9. - 1 
While sti-U main%aining the- 125' f  OF', %he amplifier outpe I- d 
voltage calibration test was performed.. The terminal  l i n e x q ~ ,  - -:I 
i t y ,  hysteresis, total error band, and repeatability were 4 
within the specifications and tolerances for the calibra%iafi 

- 

.r- 



Law Tenrperature Te~t 

A pre-low temperature t e ~ t  vlra performed which also served 

as the post-high tempe~atvro test .  The pre-test cmaiated 

of an insulation resistance test, an iaolation/~nsulation 

test, a aontiau5ty test,  an ssrplifier voltage calibration 

test,  and an amplifier output regulation 'beat* The speci- 

fiuatims were met f9r each test.  See addendum pages C-15 

!Phe U[JT was placed in the temperature oh&m't,ex and allawed 

t o  stabilize at  O'F 2 4%. See page 8-4. Af'ter the 

temperature had stabilized, power m s  applied to the sapli- 

fier and 400 psia t o  the WT. The WT was subjected to 

0' - + 4 ' ~  temperature for a total  period cf 12 hours. Onoa 

every 2 horns the output voltage *M measured and recorded, 3 
!$!he output wltage was measured using a Cimron, Model 7500. 

Iho output voltage did not meet the specification of 4.8 

. - + 0.1 vdc. See addendum page C-PO, Sane of the out~o$- 

toZerance readings could be attrkbuted to the low temper- 

ature to which %he W T  was subjected. During; the t e s t  the 

soleno#& in the liquid nitrogen sys3tem remained -en at  

W e e  different tbes .  During these threstimee the temp- 

erature of the UUT droppad t o  -255'~, - 2 3 0 ~ ~  and -140% 

before baing osrrected. 

After the 12-hour exposure period and while still maintazn- 

ing; the low temperature, trhQ aarpUMer ~utpuf voltage 



4.4 tow 'JMipl?ya%tve Test (Cat 'd)  

calibration t e s t  was perforp~ed. The linearity, hpteresipr 

and r ~ ~ ~ t y  oi Oh@ prsastire cslibratians met a l l  the 

required specifications. The o u t p t  mltage regulation 

tee t  m a  tbeb p w f d .  Tbs UUT met the specificretion of 

0.20$. The UU!f did not meet the t o t a l  error band require- 

ment oi - 441.7% of iull scale.  ha maximum error nr -0.603&, ..a 
See addendum pages C-21 through C-25. 

Power was removed from the UUT and the chamber temperature 

increased t o  +%OF and allowed t o  stabilize. The output 

impedance of the heater monitor was then measured. The out- 

put impedance did not exceed 800 ohma a t  POF. See addendum 

page (2-26. 

and tolerances defined i n  the detailed t e s t  procedure re- 

quirements paragraph 3.0. See addendum pages C-27 through 

;? 
L -: 
I". 

A post-low temperature t e s t  was performed that  consisted or 4 
an insulation resistance tes t ,  an isolation resistance tes t t  

d 
an amplifier output regulation tes t ,  and an amplifier v ~ l t a g e  

calibration. A l l  t e s t s  results were wi th in  the specificatfobs 

(7-31. However, the UUT war not capable of maintaining a - 

4 t o t a l  error band which included thermal effects, hysteresfs, 

non -repeatability, and input power variations of - +0. !5$ of 

Rill scale referenced t o  -the room temperature curve a t  any 

temperature frap 0 t o  125'~, during the preceding tempera- 

t'ure t e s t *  A check of the tota-l errax e and w-s not m a d 9  or). 



LQY Tta~~~hr_cstur. Teat (Cont d) 

t h e  temperature munitor because no vendor AU'giahud oalib- 

ration dafs was sapplked with the WT in receiving. 

Electromtbg~atf c Interference and Susceptibility Fast (EMS) 

A pre-EMI tes t  was perforrmed which sonsisted of an ql i -  

fier output regulation test, an isolat ion and insulation 

resistamce test, and an *Xfier voltage calibrstion. AU. 

tes t  results met the test requirmente and tolerances except 

the repeatability specificatian of - for the gressure 

oallbrati3ns. The repeatabiJlCy was 0.1029. I$iee adden- 

dum pages C-32 through d@!7. 

The electramagnetic interference and susceptibility tests 

were accanplished by the Electromagnetic Radiatim (EW?) 

Laboratory which provided the detailed t e s t  procedure, tes t  

equipment and data sheets as applicable. The results of 

this tes t  are presented in TM-Dsv-~B-EE-R-~~~~-~. 

A post-EMI tes t  was performed which consisted of an ampli- 

f ier regulation test,  an isolation and insulation resistance 

test,  and an amplifier voltage calibration. A l l  tes t  results a :  
met the t u ~ t  ,req&&ranents and toleranceer . See addendum 

pages C-38 through C-42. 

Humidity 

The UUT was placed in  a humidity chamber and tested as re- 

quired i n  paragraph 3.10.3. I h e  insulation and isolation 



Humidity (~ont Id) 

resistance was messured a t  the end of each cycle. All 

-resistance tests were within t h e  erpecifications and toler- 

ances. See Bddendum page C-83. 

A post-humidity test was performed. The t e s t  cmeisted of 

1 an amplifier regulation test  and an amplifier voltage tali%%- 

t ion.  The regulation t e s t  met specifications, but s9me of 

the  specifications of the  calibration t e s t  were not met. The 

repeatabi l i ty  end hyerteresis were out  of spec i f ica t im.  See 

addendup gages C-44 through ~ - 4 7 .  

Proof Preesure 

A pre-proof presswe test was performed. The t e s t  consisted 

of an amplifier voltage calibration. The UUJ! did not meet 

a l l  the specifications . The UUT did not meet the repeat- 

a b i l i t y  specification of 0.1$. me repeatabi l i ty  w a s  0.104$. 

See addendum pages ' C-48 t h r o u a  C-51. 

The proof preesure t e s t  was performed a s  required in para- 

I graph 3.10.5. The transducer output voltage f r ~ m  400 t o  600 
m .  

psia i n  25 psi  increments was measured and recorded. See 

$ addendum page C-52. 
d! 

R . The post-envirmmental t e s t  was performed. !l?he t e s t  was - '4 - identied 30 the p r e - e n v i r ~ e n t a l .  test  as deacribed i n  para- 

nraph 4.2, A31 reaulb were wiOhln 4;he remkred a~eeifi ,@a- 



Btlrst Test 

Ihe pressure was gradually increased at the inlet port 

until a IILinimm burst pressure of 10,000 prsia was reaehed. 

Thi pressure was reduced t o  atmospheric and the UUT oras 

Inspeafed and no rupture was found. 

GI 
C .  D. Bering A 
Test lhgineer u Group wineer 

Midance 8c control Laboratory 
Electrantco Department 
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C E  S Y S T E M S  D I V I S I O N  -- - - . . .  . . L a -  

L DATE 77 M - 6  6 TEST 

SUBJECT 

TEST NO. 

OBJECT OF THIS DATA 

OBSERVER LABORATORY M m  ENGINEER --. 















--. - -- -- - - - -- - -- - - --- - - -- . - -- -- - - - --- -- - - 
OBSERVER A_r-c* . - ~ - I _ C ~ - R P S  ..--. LABORATORY m m '  

P/ N me294 5/5 

REULATION: POWER INPVT 28 * .I0 2~ 2k . 1Q 30.8f .10 MAX CHANCE 

o ~ ~ ( v d ~ )  c/,83/8+ L/.9280 4.9303 

- 0 . 0 7 7  -0-030 

I n m  VOLME K/A VDC 
INm PRESSURE ,$//A P S U  









- - - - -- - - 
- - -  - -  

. . . -, 4 .  , + 
> -  - - -  - - . > - . - ' J  - - 

4 -  - r _ - _  -- 
I _ -  

-XT- J -  A 1- M I S S I L E  f S P A C E  S Y S T E M S  D I V I S I O N  1: 

e-m 

POUCPlAS AIRCRAFT COMPANY, INC. 

.mm V O W F  - -ZR 
* -- - - 

















---- - - - - -- -- -. -- - . - -  -- -- - ----- 
O B S E R V E R  -- 4 -  LABORATORY A 1 2 9 7 . W  C. &&?IN6 E N G  l N F  ER - - . .  . .--- -- 
r 

- 

I OTP: M67 P/ N 3'832293-Jf S .d 









oSCII*IxIsCOm 

8msitivity /yh V,wr 

Weep Time &mi 1 



S Y S T E  i D I V I S I O N  

-.1 ' 

SUBJECT mmCAmasf  (PPC%r WA mm 
1 TEST NO , - - _ -  S.O._~,TI?Z~;.I~Q~ELW&.. 

OBSERVER -A.~&&!!!&R_DS - -  LABORATORY - b b - - & h ~ -  ENGlNFER &-A&-& -- 
P/W 1832293- 515 

' .-- Chamber Pressure /c//P lllcrons Iartyle Fbte 4 3 / ~  ecc/rec Iluation A s a c  
I 4  

.: IRSUIAT1:ON R$SISLWCE 
. . 

Connector Jl betveen : Connector 52 between: 

"[> 
-* 
- . Cue to piaa AD mhorted 2 y, Y Megohsrrr Case to pins ABa6 shofted 2/0 - Mq . Came t o  pins BC shorted 2 4 , ~  IQ~W 

m u n w  RESI~EAACE 
I 

Connector J1 between: 

-8 AD ehorted t o  pin 
BC shorted ~ D K  mob 

8Bm m m  WWER 
I 

I f%er -- 1.- B C C ~  - - of u- 

Connector 52 between : 

Pln C and case 

~ q p .  -tor w 
Input Voltage ~ - / d  VDC 
Input Current / ,MA 











I &  M I S S I L E  I S P A C E  S Y S T E M S  0 1 ~ 1 ~  
DOUGLAS AIRCRAFT COMPANY, INC. 

-- - > - - - - -  . - -  . 

a&&- 8 , ,  , TEST 

SUBJECT 

TEST NO. 

owrcr OF THIS DATA Q - w - R ~ K ~ $  .?&~-?~~&?!!-?k-- - - - - - . 

_ _ . __ -.._ _ - _ -- - -  . -  -- -.-- -- -- - - .- -- - - - - . ---. -- f - - r n  
OBSERVER . ?  - -  - LABoRATORY - w ~ L -  ENGlNFER &H(*!-- -y -- - 7- 
QTP: ~ 6 7  P/EJ lB32293-5Lj- j- S/N A&& - 

- - - - 

I Grrre Po pins AD ohortea go@& Megoha 
Cue to pine BC ahortea -,ohepe 

Co~ec-kier 32 b e e e n  : 

Carre to pin8 ABDE shorted 

Connector 52 between : 

Pin C and case 

Teap. Monitor /J/R W 
Input V o l t a g e  &/A !lDC 
Input Current / 

MA 

aorted Load 



I L 6  L S P A C E  J Y S ' l E M S  D 1 V I S k O N  
--Ah"- --- 

I I RIPPLE: 









M I S S I L E  & S ' P A C E  S Y S . T E M S  D I V I S I O N  
'CLOWaLkS. AIRGRAFT WYdPALN'Y, ING, 

---.- -- ---- -- -- - 
@@SERVER hll&LE )i LABORATORY ENG I NFER C . . ~ ~ - h & b ?  - 

I 
I 

WP: M67 P/H Um3- SIJ S/N 160 

r 



M I S S I L E  & % , P A C E  - - -  - - - - - - .- -- 
E M S  D I V I ' S I O N  -- -.-- .-.- 

. . - - 

s . o . ~ ~ j & ~ ~  L.W.O,- 'T:dC..P. =--.-MOOEL NO.- NO. ..--- . 

F- - ~ E C  rp o i TH I s DATA 0- ~edeivt- ?ib@ ~r_eb@t@ @-$BL_- - - -- - - . . 

















-TEST NO. ---- 
OBJECT OF TH J s DATA im t o  p=.p,4_ the r sru l t~~0?~(3 -_  

- - -  -- 
'OBS€RV~R A ~ B w s -  LABORATORY &2%- ENG l WFER MAI) 

8 -i9Clll: M$7 p / ~  1B32293- 51 s 
I .  - - . - 



Connector J2 betwean: 

mmTr czmq 
, L a & i ~ ~ @ d +  4iwem: Cannettor 52 between : 

@&~dgi~l to-pbri2' ' - pin c sad aaue 
@$J3m3@d. ~ 4 . i ~  lmm I 4. 'I; 

. C I I ... 5 1 !-: 
13 !. - 

1.- 
': 

m w  2 ~ - 9  w - ~ a q p .  m i t o r  8q. 8 w 1 -  .I I ,' 

Input Polt4m S&,@ VPC P input Voltage 2 11 -0,. VDC 
InpatC\ip:m~t B > O M  gn3yuIt Current ~o3.oMA. 

--A w i E 



Natural Freq. 

Freq Reepcmee=FR 



S Y S T E M S  bl'Y 

- 

_ P~~_E&.b!d&&&@f&@%~.-  TEST 

Q~LI:BWTGS~J-.TESTO_FA KEATE~~),_MOHACW~~-~RESWTW_SD~CER---- 
='EST NO. - .  - S.O.~TB-~U)~ E.W.0. --_ T.C.D. 1 ~ 7 8 5 8  _ MODEL NO.  nar-4 
08JECT OF TH I s DATA is t o  present the _?es!.CLts of -the - - - - -- - - . . 
. ._ . _ _ . - . . - _ . _ -_ _ - - --- - -  - - 

.OBSERVER ~&@@YPMA - - I .ABORATORY A"m---- ENG l k F E R  
- -+ -- 

IWP: M67 P/ N 1B32293- 515 

/ 

1. 
LULATION: #)WW INPVT -- 28 * .10 25.2* -10 30.8i .30 

o m  (vdc ) 4.9537 & PS& 9 9 ' 5 4 ~  

0 - ~ . o c &  a918.g 

. . . . 1 
- 1. kt ZNRtr VOLTAGE g 8  VDC OIif lW!  V0LTM;E - V X -  

I T ; N ~  piiss91i~6 pH4 P a  RIPPLE ( r n ~  dw J.64.'. I 

I 

0mmSCOPE 

Senritivity $004 Vy 

s e e p  Time - 2 











Ih. tmaabwer *s .~b-&i!& ~t&&i$=*rti.~iat.$:a!,,, bkgh tsmpentwc, low tanrplature., 0 B a n r i m ~ ~ ~ ~ ~ % a  to 9uaLify t4mm ~ ~ @ ~ i p $ i k h e :  'SaiCmk DBV,&B. ,vkh&c;le. Out of taeranc?s , 
wepe ndwl with -at to t?spur+abU- $@l&g&tcdjei. -by&, and 6$s--ef$ d&ig+ 
the t m p r a t u n  esxtmruants . AU o t h r  $pieg-&d4c~g0pa r.qe me%.. - .  

c;. 1 .  - - - 1 7 -  , - 4. ul 
CD 

(OVER) 
I - 

20 sU'gwgR 1 I SUBCOIWR~GTOR 

Aircraft Co. - : - -. 
I ~ E P R B D U C ~ ~ ~ W  OR D~SPLA'I OF THIS MATERIAL FOR ,SALES OR PUBLICITY PURPOSES-IS PROHIBITED! 
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